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(54) ULTRASONIC WAVE TRANSMITTER-RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make anisotropy of directivity characteristics in a 
horizontally installed direction and a vertically installed direction by making the 
range of transmission reception wave in the vertically installed direction (half of 
full angle) narrow in a small-sized ultrasonic wave transmitter-receiver. 
SOLUTION: A hollow part 33 of a case 31 of this ultrasonic wave transmitter- 
receiver is open so as to be short in a horizontally installed direction and long in a 



vertically installed direction. A thick part 32a is provided in the middle of a case 
bottom (bottom side of the hollow 33) 32, and a thin part 32b is provided to both 
sides in the horizontally installed direction. A piezoelectric vibrating element 35 is 
fixed to the thick part 32a. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ultrasonic transducer characterized by it having been 
comparatively long in the one direction, and having prepared the centrum which 
became comparatively short in the case object in another direction, having 
prepared the heavy-gage part and the thin-walled part in said pars basilaris ossis 
occipitalis in the ultrasonic transducer which has arranged the piezo-electric 
oscillating component dedicated in this centrum to the inside of said case object 
pars basilaris ossis occipitalis located in a centrum base in the cross section 
parallel to the pars basilaris ossis occipitalis of a case object, and having 
arranged said piezo-electric oscillating component to the heavy-gage part. 
[Claim 2] Said thin-walled part is an ultrasonic transducer according to claim 1 
characterized by locating the centrum in the comparatively long direction to said 
heavy-gage part. 

[Claim 3] The thin-walled part of said case object pars basilaris ossis occipitalis is 
an ultrasonic transducer according to claim 1 or 2 characterized by being thinner 
than the minimum thickness of the side attachment wall of a case object. 
[Claim 4] The external surface of the pars basilaris ossis occipitalis of said case 
object is an ultrasonic transducer according to claim 1 , 2, or 3 characterized by 
being flat. 

[Claim 5] The ultrasonic transducer according to claim 1, 2, 3, or 4 characterized 
by having an insulating ingredient on said thin-walled part. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ultrasonic transducer used for 
obstruction detection sensors, such as a back sonar of an automobile, and 
corner sonar, etc. 
[0002] 

[Description of the Prior Art] An ultrasonic transducer performs sensing using a 
supersonic wave, transmits an ultrasonic pulse signal intermittently from a piezo- 
electric oscillating component, and detects a body by receiving the reflected 
wave from the obstruction which exists on the outskirts with a piezo-electric 
oscillating component. As an object for mount, the ultrasonic transducer 1 as 
shown in drawing 1 is known among this kind of supersonic waves. This 
ultrasonic transducer 1 forms the centrum 3 of the shape of a cylinder to which 
the cross section made the shape of a perfect circle the case object 2. The pars- 
basilaris-ossis-occipitalis 2a inside of the case object 2 is made to fix the plate- 
like piezo-electric oscillating component 4 dedicated in this centrum 3. The signal 
line 6 of one of the two of the connector cable 5 is connected to the one side 
electrode of the piezo-electric oscillating component 4, and the another side 
electrode of the piezo-electric oscillating component 4 is made to flow through 
the signal line 6 of another side of the connector cable 5 electrically through the 
metal case object 2. In addition, the signs 7 in drawing are acoustic material, 



such as wrap felt, about the piezo-electric oscillating component 4, and 8 is 
insulating resin which has elasticity, such as silicone rubber and polyurethane 
rubber, and they have sealed the piezo-electric oscillating component 4 and 
acoustic material 7. 

[0003] By the way, the ultrasonic transducer for mount is attached in the bumper 
(not shown) of an automobile etc., is used as an obstruction detection sensor like 
a back sonar or a corner sensor, and at the time of the installation to a bumper, 
after making almost perpendicular to a road surface the case object pars 
basilaris ossis occipitalis which the piezo-electric oscillating component fixed and 
carrying out positioning adjustment towards the direction of acoustic emission, it 
is arranged. If it is in the ultrasonic transducer used for such an application, if the 
transmission-and-reception wave range of the supersonic wave in the level 
installation direction is too narrow, a dead angle will arise in the detection range, 
and if the transmission-and-reception wave range of the supersonic wave in a 
perpendicular direction is too wide, the reflected wave from the ground will serve 
as a noise. Therefore, if it is in the above-mentioned ultrasonic transducer 1, by 
attaching outside the outside of the case object 2 the ultrasonic horn 9 which 
carried out the shape of a trumpet, the transmission-and-reception wave range of 
a supersonic wave is regulated, the transmission-and-reception wave range of 
the supersonic wave in the level installation direction is wide, and the directional 
characteristics of an ultrasonic transducer 1 are controlled so that the 
transmission-and-reception wave range of the supersonic wave in the 
perpendicular installation direction becomes narrow. 

[0004] However, when it was the approach of attaching an ultrasonic horn and 
controlling the directional characteristics of an ultrasonic transducer, there was a 
problem which the storm sewage which has splashed from a road by the tire, 
earth and sand, dust, etc. may be collected and got blocked in an ultrasonic horn, 
and malfunction of an ultrasonic transducer generates. Moreover, directional 
characteristics changed with deformation of an ultrasonic horn, and there was a 
problem to which an ultrasonic transducer benefits an ultrasonic horn large. 



[0005] Then, the approach of controlling the directional characteristics of an 
ultrasonic transducer is proposed, without using an ultrasonic horn. This 
ultrasonic transducer 11 forms the centrum 13 to which horizontal cross sectional 
view carried out the shape of the shape of an abbreviation rectangle, and an 
abbreviation ellipse in the case object 12, and makes the pars basilaris ossis 
occipitalis 14 of this case object 12 fix the disc-like piezo-electric oscillating 
component 15, as shown in drawing 2 (only a case object is shown). If the case 
object 12 of such structure is used, since a supersonic wave will breadth-come to 
be easy in the direction where the width of face of a centrum 13 is small, while 
making large the transmission-and-reception wave range of the supersonic wave 
in the level installation direction, the transmission-and-reception wave range of 
the supersonic wave in the perpendicular installation direction can be narrowed. 
[0006] For example, in the ultrasonic transducer whose outer diameter D is 
18mm, to the transmission-and-reception wave range of the level installation 
direction being 80 degrees, the transmission-and-reception wave range of the 
perpendicular installation direction is as narrow as 60 degrees, and a remarkable 
anisotropy is seen. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the ultrasonic transducer 
of the above structures, when the ultrasonic transducer became small, the 
transmission-and-reception wave range of the perpendicular installation direction 
became large, the difference of the transmission-and-reception wave range 
became small in the level installation direction and the perpendicular installation 
direction, and the anisotropy was seldom seen. 

[0008] For example, as shown in drawing 2 , the whole height H dedicates the 
piezo-electric oscillating component 15 whose diameter d is 7mm to the case 
[ where the outer diameter D which extended the vertical internal surface of a 
centrum 13 in the perpendicular installation direction is 14mm ] object 12 so that 
13mm and width of face W may be set to 8mm, and fixes the piezo-electric 
oscillating component 15 to the inside of a pars basilaris ossis occipitalis 14. 



Moreover, the pars basilaris ossis occipitalis 14 of this case object 12 is uniform 
thickness, that board thickness T is 0.7mm, and the minimum thickness of the 
side-attachment-wall section of the case object 12 is 0.5mm. The level 
installation direction and the perpendicular installation direction came to show the 
directional characteristics of such an ultrasonic transducer of a dimension to 
drawing 3 , respectively, to the transmission-and-reception wave range of the 
level installation direction (reduction-by-half full width) being 80 degrees, the 
transmission-and-reception wave range of the perpendicular installation direction 
(reduction-by-half full width) was as wide as 70 degrees, and the anisotropy of 
directional characteristics was seldom seen for the ultrasonic transducer whose 
outer diameter D is 18mm in the level installation direction and the perpendicular 
installation direction. In addition, the reduction-by-half full width used for 
evaluation of the transmission-and-reception wave range is an include angle 
between the directions which serve as a decrease of 20log(s)0.5dB (about 60dB) 
from front (0-degree direction) transmission-and-reception sensibility. 
[0009] The place which this invention is made in view of the fault of the above- 
stated conventional example, and is made into the purpose is to offer the 
ultrasonic transducer which can enlarge the anisotropy of the directional 
characteristics in the level installation direction and the perpendicular installation 
direction also in the case of a small ultrasonic transducer. 
[0010] 

[Description of the Invention] The ultrasonic transducer indicated to claim 1 is 
comparatively long in an one direction in a cross section parallel to the pars 
basilaris ossis occipitalis of a case object, it prepares the centrum which became 
comparatively short in a case object in another direction, prepares a heavy-gage 
part and a thin-walled part in said pars basilaris ossis occipitalis in the ultrasonic 
transducer which has arranged the piezo-electric oscillating component 
dedicated in this centrum to the inside of said case object pars basilaris ossis 
occipitalis located in a centrum base, and is characterized by to have arranged 
said piezo-electric oscillating component to a heavy-gage part. 



[0011] Without using an ultrasonic horn, since the thin-walled part is prepared in 
the pars basilaris ossis occipitalis of a case object which prepared the centrum 
with a comparatively long diameter distance in an one direction, and a 
comparatively short diameter distance in the other directions according to the 
ultrasonic transducer indicated to claim 1, a centrum can narrow the directional 
characteristics of the ultrasonic transducer in a comparatively long direction, and 
can make high the anisotropy of the directional characteristics in the direction 
where a centrum is comparatively long, and a comparatively short direction. A 
high anisotropy can be acquired also when an ultrasonic transducer is 
miniaturized especially. And since the heavy-gage part instead of a thin-walled 
part at the base of a case object are made to fix a piezo-electric oscillating 
component, a piezo-electric oscillating component does not break by the impact 
from the outside. Therefore, the shock resistance of the ultrasonic transducer 
equipped with the high directional characteristics of an anisotropy improves, and 
the utilization is attained. Moreover, since the reinforcement at the base of a case 
object can be made to hold by the heavy-gage part, thickness of a thin-walled 
part can be made thinner and the anisotropy of directional characteristics can be 
made more remarkable. 

[0012] As for said thin-walled part, it is desirable to locate the centrum in the 
comparatively long direction to the heavy-gage part of a case object pars 
basilaris ossis occipitalis like the embodiment indicated to claim 2. By locating a 
thin-walled part in the comparatively long direction of a centrum, the 
transmission-and-reception wave range in the comparatively long direction of a 
centrum can be narrowed, and it is effective making the anisotropy of the 
directional characteristics of an ultrasonic transducer high. Moreover, as for the 
thin-walled part of a case object pars basilaris ossis occipitalis, it is desirable to 
make it thinner than the minimum thickness of the side attachment wall of a case 
object like the embodiment indicated to claim 3. 

[0013] The embodiment according to claim 4 is characterized by making flat the 
external surface of the pars basilaris ossis occipitalis of said case object in the 



ultrasonic transducer according to claim 1 , 2, or 3. Although characterized by the 
ultrasonic transducer of this invention preparing a heavy-gage part and a thin- 
walled part in the pars basilaris ossis occipitalis of a case object, since a case 
object pars basilaris ossis occipitalis serves as an ultrasonic transmission-and- 
reception wave front, if irregularity is in the external surface of a case object pars 
basilaris ossis occipitalis, the directional characteristics of an ultrasonic 
transducer will be confused. In the ultrasonic transducer indicated to claim 4, 
since the external surface of a case pars basilaris ossis occipitalis used as an 
ultrasonic transmission-and-reception wave front is made flat, a good ultrasonic 
transmission-and-reception wave property can be acquired. 
[0014] The embodiment according to claim 5 is characterized by having an 
insulating ingredient on said thin-walled part according to claim 1, 2, 3, or 4. If it 
is in the ultrasonic transducer by this embodiment, since an unnecessary 
vibration of a thin-walled part can be attenuated with the insulating ingredient on 
a thin-walled part, the lower limit of detection distance can be shortened by 
controlling the reverberation of an ultrasonic transducer. 
[0015] 

[Embodiment of the Invention] The ultrasonic transducer 30 concerning 1 
operation gestalt of this invention is explained with reference to drawing 4 and 
drawing 5 . The structure of the case object 31 used for the ultrasonic transducer 
30 of this operation gestalt is shown in drawing 5 . Drawing 5 (a) is [ the sectional 
view of the perpendicular installation direction and drawing 5 (c) of the plane 
section Fig. of the case object 31 and drawing 5 (b) ] the sectional views of the 
level installation direction. The case object 31 is equipped with the centrum 33 
which the whole is formed with metallic materials, such as aluminum, and carried 
out opening at the tooth back, in the perpendicular installation direction of an 
ultrasonic transducer 30, as a centrum 33 deletes the both-sides wall 34, it is 
extended, and the diameter die length of the perpendicular installation direction is 
longer than the diameter die length of the level installation direction. The piezo- 
electric oscillating component 35 is dedicated in this centrum 33, and the piezo- 



electric oscillating component 35 has fixed to that pars-basilaris-ossis-occipitalis 
32 inside. 

[0016] Thin-walled part 32b to which the center section of the perpendicular 
installation direction made abbreviation falcation the both sides by being set to 
heavy-gage part 32a is prepared, and the one side electrode surface of the 
piezo-electric oscillating component 35 has fixed the pars basilaris ossis 
occipitalis 32 of the case object 31 with electroconductive glue etc. to the inside 
of heavy-gage part 32a in pars-basilaris-ossis-occipitalis 32 center. Therefore, in 
the cross section of the perpendicular installation direction, as shown in drawing 
5 (b), thin-walled part 32b is located in the both sides of heavy-gage part 32a 
which had the piezo-electric oscillating component 35 mounted, and in the cross 
section of the level installation direction passing through the core of the case 
object 31, as shown in drawing 5 (c), the pars-basilaris-ossis-occipitalis 32 whole 
has become heavy-gage part 32a. The thickness of this heavy-gage part 32a is 
thicker than the minimum thickness of the periphery side-attachment-wall section 
34 of the case object 31 , and the thickness of thin-walled part 32b is thinner than 
the minimum thickness of the periphery side-attachment-wall section 34 of the 
case object 31. 

[0017] If it is in an ultrasonic transducer 30, as shown in drawing 4 , the interior of 
the above case objects 31 is filled up with the acoustic material 36, such as felt, 
and the insulating ingredient 37 which has elasticity, such as silicone rubber and 
polyurethane rubber, and the interior of the case object 31 is closed. On the other 
hand, in the insulating ingredient 37, the veneer capacitor 38 for temperature 
compensations is embedded, the one side external electrode of the veneer 
capacitor 38 was connected to the electrode surface and the case object 31 
which flowed of the piezo-electric oscillating component 35 with lead wire 39, and 
the another side external electrode of the veneer capacitor 38 is connected to the 
another side electrode of the piezo-electric oscillating component 35 with lead 
wire 39. Furthermore, two signal lines 41 for signal I/O which constitute a cable 
40 are connected to each external electrode of the veneer capacitor 38. 



[0018] This ultrasonic transducer 30 is used for example, for mount, turns the 
direction where the width of face of a centrum 33 is long in the direction almost 
perpendicular to a road surface, turns to a horizontal direction almost parallel to a 
road surface the direction where the width of face of a centrum 33 is short, turns 
the pars basilaris ossis occipitalis 32 of the case object 31 in the detection 
direction, and is attached in a car etc. 

[0019] According to the ultrasonic transducer 30 of this invention which has the 
above structures, the transmission-and-reception wave range in the 
perpendicular installation direction (direction where the width of face of a centrum 
33 is long) can be narrowed. Also when an ultrasonic transducer 30 is 
miniaturized especially, the transmission-and-reception wave range of the 
perpendicular installation direction cannot become large easily, and the small 
transmission-and-reception wave range can be maintained in the perpendicular 
installation direction. Consequently, the difference of the transmission-and- 
reception wave range of the level installation direction and the transmission-and- 
reception wave range of the perpendicular installation direction can be enlarged, 
and also when it is the small ultrasonic transducer 30, the anisotropy of 
directional characteristics can be enlarged. 

[0020] Thickness of the whole case object pars basilaris ossis occipitalis of an 
ultrasonic transducer may be made thin, without preparing a heavy-gage part, in 
order to narrow the transmission-and-reception wave range in the perpendicular 
installation direction and to enlarge the anisotropy of directional characteristics. 
Drawing 6 and Table 1 show change of the transmission-and-reception wave 
range (reduction-by-half full width) in the perpendicular installation direction when 
changing the thickness of a case object pars basilaris ossis occipitalis (pars 
basilaris ossis occipitalis of thickness with the uniform whole) to 0.7mm - 0.3mm 
in the ultrasonic transducer whose outer diameter (D) is 18mm. 
[0021] 
[Table 1] 
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[0022] Moreover, drawing 7 and Table 2 show change of the transmission-and- 
reception wave range (reduction-by-half full width) in the perpendicular 
installation direction when changing the thickness of a case object pars basilaris 
ossis occipitalis (pars basilaris ossis occipitalis of thickness with the uniform 
whole) to 0.7mm - 0.3mm in the ultrasonic transducer whose outer diameter (D) 
is 14mm. 
[0023] 



[Table 2] 
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[0024] According to drawing 6 , drawing 7 , and Table 1 and 2, by making thin 
thickness of a case object pars basilaris ossis occipitalis also in an ultrasonic 
transducer with an outer diameter of 14mm also in an ultrasonic transducer with 
an outer diameter of 18mm shows that the transmission-and-reception wave 
range can be narrowed. And an ultrasonic transducer becomes small and the 
one where an outer-diameter dimension is smaller is also known by that the 
transmission-and-reception wave range spreads, for example, since [ whose 
thickness of a pars basilaris ossis occipitalis is 0.7mm ] each **, by the example, 
although it is the outer diameter of 18mm, and a 14mm thing and transmission- 
and-reception wave range is 60 degrees and 70 degrees, respectively, if 
thickness of a pars basilaris ossis occipitalis is set to 0.3mm, the transmission- 
and-reception wave range will have become narrow to 30 degrees and 40 
degrees, respectively. 

[0025] Thus, what is necessary is just to make thickness of a case object pars 
basilaris ossis occipitalis as thin as possible, in order to narrow the transmission- 



arid-reception wave range of the perpendicular installation direction. However, if 
the whole pars basilaris ossis occipitalis of a case object is made into a thin- 
walled part and a piezo-electric oscillating component is fixed to a thin-walled 
part, a piezo-electric oscillating component will become easy to get an impact 
from the outside, and a piezo-electric oscillating component will become easy to 
break by the impact from the outside. For this reason, when the whole pars 
basilaris ossis occipitalis of a case object is made into a thin-walled part, 
utilization of the big small ultrasonic transducer of an anisotropy becomes difficult. 
Or if the shock resistance of an ultrasonic transducer is taken into consideration, 
there is a limit also in making thin thickness of a case object pars basilaris ossis 
occipitalis, and sufficient anisotropy cannot be acquired. 
[0026] On the other hand, in the ultrasonic transducer 30 of this invention, since 
heavy-gage part 32a and thin-walled part 32b are prepared in the case object 
pars basilaris ossis occipitalis 32 and heavy-gage part 32a is made to fix the 
piezo-electric oscillating component 35, by vibration of the piezo-electric 
oscillating component 35, it is hard coming to damage the case object pars 
basilaris ossis occipitalis 32, and thickness of thin-walled part 32b can be made 
thin. Therefore, the high ultrasonic transducer 30 of the anisotropy in the level 
installation direction and the perpendicular installation direction is utilizable. For 
example, as shown in drawing 8 , the outer diameter D of the case object 31 sets 
[ minimum thickness t of 14mm and the periphery side-attachment-wall section 
34 / the thickness T2 of 0.5mm and heavy-gage part 32a / the thickness T1 of 
0.7mm and thin-walled part 32b ] to the ultrasonic transducer 30 which is 0.3mm. 
Coming to the pars basilaris ossis occipitalis 32 with a radius of R= 6.5mm, 
supposing the radius of heavy-gage part 32a was mm (R-L), change of the 
transmission-and-reception wave range of the ultrasonic transducer 30 to ratio 
L/R of thin-walled part 32b (reduction-by-half full width) was as in drawing 9 and 
Table 3. 
[0027] 
[Table 3] 
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[0028] It turns out that the transmission-and-reception wave range of an 
ultrasonic transducer 30 (reduction-by-half full width) becomes narrow gradually 
as shown in drawing 9 or Table 3 and ratio L/R of thin-walled part 32b in the case 
object pars basilaris ossis occipitalis 32 becomes large. Since the diameter of the 
piezo-electric oscillating component 35 was 0.7mm, when it could make the 
piezo-electric oscillating component 35 fix on heavy-gage part 32a when the 
range of L/R was 0-0.4, especially the ratio of a thin-walled part was L/R=0.4 and 
the pars-basilaris-ossis-occipitalis 32 whole was set to thin-walled part 32b, it 
was able to attain the near transmission-and-reception wave range. 
[0029] The transmission-and-reception wave range [ in / drawing 10 is drawing 
showing the comparison with the conventional ultrasonic transducer, and / in a 
diameter / the perpendicular installation direction of the 18mm (phi 18) 
conventional ultrasonic transducer (the thickness of a pars basilaris ossis 
occipitalis is 0.7mm) ], The transmission-and-reception wave range [ in / in a 
diameter /the perpendicular installation direction of the 14mm (phi 14) 
conventional ultrasonic transducer (the thickness of a pars basilaris ossis 
occipitalis is 0.7mm) ] and the transmission-and-reception wave range in the 
perpendicular installation direction of the ultrasonic transducer 30 by this 
invention in case ratio L/R of a thin-walled part is about 0.4 are shown. According 
to this invention, this drawing shows that the transmission-and-reception wave 
range smaller than an ultrasonic transducer with a diameter [ of the conventional 
example ] of 18mm is realizable with the ultrasonic transducer 30 with a diameter 
of 14mm. 

[0030] Moreover, drawing 1 1 is the ultrasonic transducer 30 using the case 
object 31 of structure like drawing 5 , and a diameter is 14mm and it turns out 
that the thickness of 0.75mm and thin-walled part 32b is 0.3mm, and the 
thickness of heavy-gage part 32a shows the directional characteristics in the 



level installation direction in UR=2.5mm/6.5mm=0.38, and the directional 
characteristics in the perpendicular installation direction, and can realize a quite 
strong anisotropy. 

[0031] The top view and drawing 12 (b) which show the structure of the case 
object 31 where drawing 12 (a) is used for the ultrasonic transducer by another 
operation gestalt of this invention are the E-E line sectional view of this drawing 
(a). The case object 31 of this ultrasonic transducer has the long centrum 33 in 
the perpendicular installation direction, and long heavy-gage part 32a is prepared 
in the center section of the pars basilaris ossis occipitalis 32 of the case object 31 
in the level installation direction. In the center section of heavy-gage part 32a, the 
piezo-electric oscillating component 35 has fixed with electroconductive glue, and 
thin-walled part 32b which carried out falcation is prepared in the both sides 
located in the perpendicular installation direction of heavy-gage part 32a. The 
tabular insulating ingredient 42 which consists of resin ingredients, such as 
silicon resin, urethane resin, and synthetic rubber, is formed in the top face of 
thin-walled part 32b. 

[0032] If an unnecessary vibration arises in thin-walled part 32b of the case 
object 31 , since it will interfere with the supersonic wave reflected from the body 
with which the reverberation of an ultrasonic transducer increased and such 
reverberation approached the ultrasonic transducer, it becomes impossible to 
detect existence of the body which approached when unnecessary vibration of 
thin-walled part 32b became large, and it becomes impossible to measure the 
distance to the body which approached. 

[0033] With the operation gestalt shown in drawing 12 , an unnecessary vibration 
of thin-walled part 32b is attenuated by forming the insulating ingredient 42 on 
thin-walled part 32b. Since unnecessary vibration can be attenuated with the 
insulating ingredient 42 prepared on thin-walled part 32b according to the 
ultrasonic transducer using such a case object 31 , the reverberation time can be 
shortened. Therefore, interference with the supersonic wave reflected from the 
body close to an ultrasonic transducer and the reverberation generated with the 



ultrasonic transducer can be prevented, and existence of the body which 
approached can be detected, and the lower limit of detection distance can be 
shortened. 

[0034] Drawing 13 is drawing showing the reverberation property of an ultrasonic 
transducer of having used the case object of drawing 12 , an axis of abscissa 
shows the thickness of the insulating ingredient 42, and the axis of ordinate 
expresses reverberation time. Reverberation time becomes short as shown in 
this reverberation property Fig. and the thickness of the insulating ingredient 42 
becomes large. Therefore, what is necessary is just to set up the thickness of the 
insulating ingredient 42 so that it may become the reverberation time with which 
the property is filled if the property required of an ultrasonic transducer is decided. 
[0035] Although the reverberation time of an ultrasonic transducer has that one 
or less ms is desirable, what is necessary will be just to set up the thickness of 
the insulating ingredient 42 more than about 0.9mm or it in this case practically. 
On the other hand, if the thickness of the insulating ingredient 42 becomes not 
much large too much, even the supersonic wave for detection or measurement 
declines, and it is not desirable. Therefore, as for the thickness of the insulating 
ingredient 42, it is desirable that it is about 2.1mm or less. 
[0036] In addition, in the above-mentioned operation gestalt, although the 
boundary of a heavy-gage part and a thin-walled part is formed stair-like, this 
boundary may serve as a smooth inclination. However, as for the external 
surface of a case object, it is desirable to make it a flat surface so that the 
transmission-and-reception property of an ultrasonic transducer may not be 
spoiled. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the structure of the conventional 
ultrasonic transducer. 

[Drawing 2] The plane section Fig. in which (a) shows the important section 
structure of the conventional ultrasonic transducer, and (b) are the A-A line 
sectional views of (a). 

[Drawing 3] It is drawing showing the directional characteristics of the 
conventional ultrasonic transducer shown in drawing 2 . 
[Drawing 4] It is the sectional view showing the structure of the ultrasonic 
transducer concerning 1 operation gestalt of this invention. 
[Drawing 5] The B-B line sectional view (cross section of the perpendicular 
installation direction) of (a) and (c of the plane section Fig. in which (a) shows the 
case object of an ultrasonic transducer same as the above, and (b)) are the C-C 
line sectional views (cross section of the level installation direction) of (a). 
[Drawing 6] It is drawing showing change of the reduction-by-half full width of the 
perpendicular installation direction over the thickness of a case object pars 
basilaris ossis occipitalis with the conventional ultrasonic transducer. 
[Drawing 7] It is drawing showing change of the reduction-by-half full width of the 
perpendicular installation direction over the thickness of a case object pars 
basilaris ossis occipitalis with another conventional ultrasonic transducer. 
[Drawing 8] It is the sectional view showing the case object of the ultrasonic 
transducer of this invention used for measurement of directional characteristics. 
[Drawing 9] It is drawing showing change of the reduction-by-half full width when 



changing the ratio of a thin-walled part in an ultrasonic transducer same as the 
above. 

[Drawing 10] It is drawing which compares the directional characteristics of the 
conventional ultrasonic transducer and the ultrasonic transducer of this invention. 
[Drawing 1 1] It is drawing which compares the directional characteristics in the 
level installation direction and the perpendicular installation direction of an 
ultrasonic transducer of this invention. 

[Drawing 12] The top view showing the structure of the case object of the 

ultrasonic transducer according [ (a) ] to another operation gestalt of this 

invention and (b) are the E-E line sectional views of (a). 

[Drawing 13] It is drawing showing the reverberation property of the ultrasonic 

transducer using a case object same as the above. 

[Description of Notations] 

1 Case Object Pars Basilaris Ossis Occipitalis 
32a Heavy-gage part 

32b Thin-walled part 

2 Centrum 

35 Piezo-electric Oscillating Component 
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1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 





[Drawing 5] 




32b 32a 32b 



(O 



33-V 

\ 
\ 



\ 



34 
32 



32a 



[Drawing 6] 

90 
80 
~ 70 

• ^ 60 

50 
<W 40 
30 

* 20 
10 

0 

0.3 



_1 I 1 — 

0.4 0.5 0.6 

^-2WSSP©JS& (mm) 



0.7 



[Drawing 7] 




0.3 



0.4 0.5 0.6 

*-;*ttl£aiM>Jf# (mm) 



[Drawing 8] 

he 



/ 

34-^ 

/ 



32b 32a 




/ 
/ 
/ 

7* 



-31 



4_t 



[Drawing 13] 

1.2 




0.3 0.6 a9 1.2 1.5 1.8 2.1 2.4 2.7 3 

J?£ (nun) 



[Drawing 9] 




[Drawing 10] 




[Drawing 11] 




[Drawing 12] 



•■~>E 



(b) 



33- 
42 



\ 



35. 



32 



n^-31 

34 



32b 32a 32b 



[Translation done.] 



(lWHattHWOT (JP) (12) i^p §^ £j $g (A) 



#$§2000-32594 
(P2000 -32594A) 
(43)&BBB ¥#12*pl£28B (2000. 1.28) 



(51) IntCl. 7 
H0 4R 17/00 
B6 0R 21/00 



3 3 0 



F I 

H 0 4 R 17/00 
B 6 0 R 21/00 



f-Yn-n##) 



3 3 OG 
6 2 IE 



G 0 1 S 7/521 




GO 1 S 


7/52 A 








8fcR«©*5 OL (± 8 H) 


(21)£HH## 


ftBPFll-113132 


(71)fflKA 


000006231 










(22)tHKB 


¥j£ll¥4fl21 8(1999.4.21) 




SC^SHSW5^f=TB26S10^ 






(72)f89» 




(31)S$«fc£3B#^ 


0-131347 




3fC*5)fiffiPWC*?c#-TB26»10# ««t 


(32)«5feB 


¥mo*E 4 8 24 B (1998. 4. 24) 






(33)«5fe«3E3gH 


B# (JP) 


(72)»K# 










]S«KjfiffiH]^rfr5<iW-TB26«10^ «cSC 














(74)ftJSA 


100094019 








#a± mm 



(54) [»WcD«ft] jB«fei£3&S8 



(57) mm 

^tcM<, «B[R«j6riRi(c*<ft5J;5«i:R|p-ra 0 
^r— -XffjSffl »$»3 3©Sffi) 3 2 0>4>*»lC«\ 

i?i*jgp3 2 a *r«\ * (o^mw* $\v>mw\z.mfan 

3 2 b&RttTl^o EE«fi»lR^3 5tt, I?f*)gB3 2 




( ( 3532 ( 
32b 32a 32b 



-1- 



* jpfcswcEB t *: r * t-r^m^m^&^o 

l Xtt 2 tcCito«*jK3IStt«. 
[fin** 4] ^6G^"^^ v^^jS^ioO^hS^^ 3F3B.£4 
oTV^rt^fin, »**1, 2Xtt3KKtt- 

19**1, 2, 3Xtt4(dfS«6<7)j@W»t 

[00 0 1] 
[0 0 0 2] 

<z>S»« «rJE«a»*^-CS«-r<5 w <b id J: <9 4^^^^ 

tt, Hl^i-Jz^ftjBlPftiSSiKSl^ftibnrvN 
6 0 -^ie^iSSStSSlfi. ^r— ^fr2Jc«»rffi^K 
Rtt&LfcRft:R0>*£«3&RM\ r(D^^aJ3(^tc 
jW«>^3pfi4ft<OjE«|B»*^ 4 *tr-*fc 2 <DJ&& 2 a 

A- 5 tf>te#a>ft 6 £&JR»<Z>-5rr-.xf*: 2 Srtf* LTJE 

i^^^^A4^oj:54»tt**-r*lftl»tt«IIB"C, JSE 

[0 0 0 3] tZ*>X\ *ttfflatt«tt££tt«tt, a 
(H*-fr"f) 4jfCcA9ft(t&^ 

* yt«-^3-ttyf^)J: 5 4»*«Mft*i-fe^*4: L 
t{£/8£*i5*>©t*&'9, /<w<— ^(D&VHif title 



(2) ftBS 2000-32594 

2 

v 9 Sr^lKi-s £ ic «t o Tig ^WKDm&m 

ttB*'tt< 45 J: 5 l ©Stft*£tt£frJ 

[0 0 0 4] La>L4ri^ ^&*->-£r&i9ttttT 

[0 0 0 5] ^Tw-C\ vSrflft^sr £4<iK 

5 C -<&«*«2!a«Si If*, HI 2 (tr~-*{#<D&& 

SR«^L3t*ggSi51 3£>5r-*flci 2 fcRtf, r<D^r 
-*#1 2©0«51 4fcRtRttwiE«fi»*^i 

fflv\h,tf, ^Si 3^«(0/j>*4*rfii^*iffl : B 1 iKdsj£ 

50 [0 0 0 6] ^J^Lf^, ^D^l 8mm(O^MMj^ 
^T*Ji, *¥KB*rpJ«>agjftttB^8 0° -CfcS^jC 

»LraatRB*rti«)ijss*ttBr4 6 o Q t*<, d»4 

[0 0 0 7] 

HB«s^W*LJ:5i:-*-ailW] L^L4^b, ±12© 
J: 5 4«j£<&iB¥K3£giR*-Ctt, S^&^g^^/jN 
Mlc4Si:, SiER«*ipj<oa6gjfifBB^jS:<4?), * 

w-^rnxfa t ^ -ess «ttBo*^/jN s < 

49, *>*0»*ttdsae>ix4^o^o 

40 [0008] mm* m2\ZTF-t±?ic s ±tt<Dm£H 

&1 3mm, |§W^8mmi4-5J:9(C^^Si 3©± 
Tl*Jfiffi4rSiERIt*fPl^ia:5BL^ffiD^l 4 mm© 

1 2 icis^ d # 7 mm<Df£mmmm* 1 5 

J^glSl 4©^3®lcffimaib^T-l 5SrB3|PLfct<0 
Tfc6o ro^r— ^flci 20HESP1 4ttt&-4ff 

^"C, ^C0ffi/¥Tfi0. 7mmi:4oT^5 , 9, ^ff 
1 2cojRiJ|fa5(Dl:/hJi:^fiO. 5mmt'$)6o ^(Dj;^ 

SKRB*lftfc-e*^lxH3#c«^J:5^4 9, 
50 RB^o^SSEttB d«8 0- -TfeSolJi 



-2- 



3 

B#ft £ aitt»B*lft"C»WWtt^ll*tt^fc * 9*6, 

itt, iEffi (0° <z>;frft) co&gJ&SJ: r> fc 2 0 logo. 
5dB »6 0dB) »fcftS*|p)IB«>**Tfc*. 
[0 0 0 9] *«Wtt<R±»«*«©*jfi[^«*TftS 

[0 0 10] 

^«C«)JE»t3PfTftllfaBfcj3V^r, — *"l«5-CJtK» 

S<> SUft*wT-Jt»WS< ftofc^^SB^r^—^i*:^ 
[0 0 1 1] W*3Jll«c:IE«L*:iB**a*ft»c ( ttt 

*<i-*ii:*s-C?jr-5. flMFttSSttSfr/hSfl: 

AHbas-rtBiJifta. J«*»fcJ:oT$r-;*ft:jSiB 
[0 0 12] BfrfB*rt««\ W#JS2fc:lE*LfclSttffi 

«<oj:5t-, *#JiE»offrtttK»Lr, «pffl«^ 
ItKWgv^^fciffiBLrvN^r irtfsss Li\ 

[0013] If *4 4 (c|Btt(o|lttffi«l» % nt *xi l , 

2Xtt3Jcia*(Dtt*jR5isg«»^*5v>r, mifs^— ^ 



(3) M2 0 0 0-3 2 5 9 4 

ftttftfl*tti2Mttttttt*ft* £ <t #r # 

[ooi4] 5 tcia^o^ffi^^ji, n*gi i , 
2, 3X(i4fcfe©coHfjfe^i^w±icj(fei(t^»^^^--r 

JO S«»Jcfcortt, ffA«±ol6fttt«t«HcJ:0«M« 

[0 0 15] 

iSajfi«3 0SrBl4&t^ig5S:#fiaurBlWi-5 o >Ml 
«»ffi0>ffl*»j£Safc»3 OfcJBv^ftrv*a*---;*# 

3 1 (Om^lM 5 id^i- 0 B5 (a) tetr— 7*31W 
WSrBEU g}5 (b) ttail[R«iriRi<o»rBH % 0 5 
20 (c) tezK¥R«#ffl(&»E0rfc^ ^-^*3iti 

&i£S&3§3 OOSi£RB*ffl]^*5V^riS5«l«»3 4£ 
H«J<5<t5Je:bra:«S^r*5*), MsaMoiiL 

5o r^*SSl$3 3rt*Cttffi«fi»*^3 5d5<ft«)btt 
r*5B, -e<G>l£»3 2rtffifdffi«S»UHP3 5j65H*$ 

[0 0 16] ^r— ^*3 1 CDJ&&5 3 2 tt, lil^i*^ 
30 <Z>**fflsasj|C|*l8!5 3 2 a £ ft «9 , <DfflfflHaB& = R #t 
& LfcftAA 3 2b j&SRtt £>;h/C*3 9 , ffigp 3 2 
^V^rJi:^la5 3 2 a CDrtffifctt, W«ttS*#J*tilJ;o 

or, Sii:Rfi*iBj(o»rffijc*3v^rtt, is (b) (c^ 

1-£9lZEEmmmm*3 5 Sr*§gSjftfcfffc»3 2 a (D 
W«tw»*|fflS3 2 b*Sffi«Lr*50, ^r-^*3l(Ot 

^Srii57K 5 FRB* , f6)W»r®fc*5U>rtt, U5 (c) ic 

5o r(D^g|53 2 a ©I*f4, 3 1 O^miJ 

40 M 3 4 o*/h»* J: 9 (»*< 4o t*3 9 , iW3 2 
bWWIt <Jr — ^ft:3 1 ^JR{MKtfB3 4 coft/hff^. 

J: o hW< ftort>5 0 

[0 0 1 7] ®#^^a^3 OCfcotlt EJ4(^^ 
"TJ:9(-, ±IEWct 5ft^r— ^^3 1 cDi^gBt^^^/w h 

tt*r#-#-5lftl»tt*f»3 7 i:*3lS«L, ^*3iw 
p^^$rit±LrvN5o I6»tt*t»3 7rt»ctt, u&mm 

7yt3 8 <d— jjtv&mM* y — km 3 9 ic ct o r /Em 



-3- 



(4) 



2000-32594 



[0 0 18] r<Djg^&£g:&^3 oii, «iJ;itfS!»J?l 
trKaS&ISI^SCft^A^FRKt, 3 3 <D*I<D$ai/> 

[0 0 19] ±iBOJ;5ft«jfi**1-6*«W©fi*K 
2iS««3 0«cJ:*uf % SiE89:fi:*i6) 3co« 

o D me* jg^iftaiSaSS 3 0*/hS[{bLfc»frtefc* 



3 0 Wi^C t »|6]«ft^»*tt <f5- 
[0 0 2 0] SfflKB*|6HC*5tt5SSjfitSH*r*< 

m&%n< itt ±v*. H6&i^aitt, (d) a* 
/o i smmcos^&^gigsgic^T, tr-*#mn (± 

(tdSJfi— ftJ¥*a>j£A0 (Dm^&O. 7mm-0. 3mm 
[0 0 2 1 ] 

[ii] 



T-xftm&vm* (mm) 


0.3 


0.4 


0.5 


0.6 


0.7 


(■ ) 


30 


40 


48 


54 


60 



[0 0 2 2] 0 7Xt*»2W\ (D) ^14 WfM^Ltl/^o 

mm(OjgW»[aiS»tS^*5V>r, [0 0 2 3] 

*&— ttff^CDjSSB) (Dj|M0.7mm-0.3mm^t' [^2] 



*-Xttl£g3cD** (mm) 


0.3 


0.4 


0.5 


0.6 


0.7 


C ) 


40 


50 


58 


64 


70 



[0024] H6 % HI 7* *ljfctf*2fcj:ixli % fl-g 
1 8mmC0jB*«a*3«»tt::^"T fc*MS 1 4mm^ 

8mmil4mmWtOT, •?ft-?ft£SttttEBtt 6 0 
° , 70' -Cfc&jftS, jK«Off^*0. 3mm(Ci-iX 

tf, M8«irt:tftfft3 0' % 4 0" *-c*<ft 40 

[0025] z<D±v\zmw&mjT\z\v>m&&mm&m 

as*tt*»&0>««*Stt* < ft 9 , 6 
oTffi««p*-f-36«»l*LjKft*. z<Dit$>. 

S!fi*ifiaiSSt«^llffl{b^fflHI^«5o fcS^tt, 



fc*s-e#ftv\, 

[0 0 2 6] rfUCSfrU **M^jB*«[aSS»*3 0 
"CI*, ^r— ^<*Ji£SB3 2fc:IHfcffl*3 2 a <t?l?f*)aS3 2 b 
«:K«\ J¥pfc)gP3 2 a JcJE«J8»*^ 3 5 £|S5i£itT 

Sff3 2jfiSfifc«Lfc:< < ft <9 , »l^a5 3 2 b<0ff^«:»< 
.tor, 7K¥^H*^li:SlEi2:@^ 
lfti:"CO**tt«)il[if^tt**aSS*«3 OSriffttS 
H18 IC^-TJ: *#3 
l^gD^Hmm, ^NS03 4(Dft/mt^ 
0. 5 mm, Jll*]g|5 3 2 a (D/i^T 2/5*0. 7mm, 
SP3 2 bt^^T 1 ^o. SmmOiB^iKaiSjKSS 0 
tCtJ^T, ¥SR=6. 5mm^Ji£ffl3 2JcitLTJ5rt 
£&3 2aC7}¥^ (R-L) mmt^5if5^, ft 
1^353 2 b(DJt*L/RfCJM-5fi*jfia|giR»3 0<D 
*>*<btt, l2 9Rtf*3a>*.:fc 

[0 0 2 7] 
[S3] 



-4- 



(5) 



2000-32594 





0 


0.1 


0.2 


0.3 


0.4 




70 


65 


60 


55 


48 



[0 0 2 8] B9Xtt*3*»fe#*»6J: 1\C, tr—x» 
m.U3 2iC*3»t6Wrt»3 2 b(Djfc*pL/R#£*:# < ft 

ft) tt»»IC«<ftSwi:36S»*>6 0 ElIWf3 5 
C0lg|i0.7mmffc5^f), L/R^o — 0.4G0|S 70 
ffl-Cfctttf 3 5 &m&n 3 2a <7)±lC@« 

«^W«l»<Ott;**SL/R=0. 4 

<Dm&\a*. mm 2±<£&mmm3 2 bicLfcg^c: 
ie^a&5iftifiB*i»3M-* - 1 &x%it 0 

[0 0 2 9] iiOlt St*CT>SWSisS&lic CO itgc 
^tit'JboT, H^^l 8mm (^18) (D^t%(D 

M^®.m%:m& (Mwfwo.7mm) <nmm.&m 

X fa^joi? Zm&tiH&mt. WL&ffil 4mm (U4) 
<^*Oj@#jfci££i£3§ (JKfflJ^^^O. 7 mm) CO 

R#jl&0. 4W»-&02|ca5^^J:S« : S : «aiS«»3 0 

H*»btt, Sil4mm(7)if$M 

[0 0 3 0] £/c, Ulllt [^5 0£5ft1ISit<D^- 

mX\ 3 2 a ©ff^j&SO. 7 5 mm, **l*]g|5 3 2 

b<ftff3t**0. 3mmt\ L/R=2. 5mra/6. 5m 
m=0. 3 8<0»-&fc:j3ttS* zK^RttfrfaKl^tf-SJB 30 

[00 3 1] mi 2 (a) tt*»WO*'J*ltJ£jgffi^ J: 
^>S^«iHS:^t^VMb^6<5r-^«s:3 1 <Z>«ig£^ 
•*-¥ffiEU Hi 2 (b) «IWJ[SI (a) (OE-Elifr®!! 

;*rftl£^*»£gfl3 3«r*TLT:fc5«9, ^#3KD« 
^5 3 2<Z> + *«t-fi, 7k¥RB*ftfc:gVWl*lSl5 3 2 a 

^KJtfcnr^s. *i^a53 2 a (Dtp&matmmMW) 
^35 iDH« tixts *) s mmn 40 

/HWM8I5 3 2 bJ&SRttbjh/O^a. *?I*]gfl3 2 b<£>±® 

[0 0 3 2] 3 1 (DWfaU 32b IC^FSftSSI) 

eWiKi^-rs^-C, »«»3 2b^8fiB^ 
5S*Ufc»**-eoE«4rjHfi-et*< 4ofcDt5. 50 



[0033] 1121;^ i,timmmmxa y mm& 3 2 

3 l «rfflv^j8*«aS««^J:ixtf, WmUz 2 b_b 

icR«te,*tfett«tw»4 2icj: v^mmzmmzit 

W * ft fc «*« * jg^i£i££*S&T'$g£ i: ^ 

[00 34] Bl3tt, Hi 2<Z>^— *»&JBl^rt:jSW 

$m4 2<Dm&*7ik^. ffim*m&mm*mt>^x\t* 

So Z<D&Wft&mfrt>ftfrZ>£llZ % 4 2 

^co^tt^»/ci-<t 9 ft£S»B#H <t ft 5 J: 5 Kiffeiktttt 
**4 2<z>J¥^«rRSi-tttf J;v^ 

[0035] st«±, «*ttatsttii0!>sw*m»:i s 

fl-»4 2<7)Ji:^£&jO. 9mmWHK±|CRJltiltf 

«tv>r^^ft5c —fis mm&w$4 2<Dm&&&>-£*) 

SitTUV\ #*L<ftV\, Lf:^ot, *ft»tt» 
14 4 2<DmW*m2. lmm^KfcS:H^L 

[0036] ft*> v ±^mmmm\cm^x^ mm^t 
mi%&<Dmm*^&m£j&f££thxi**z& y z<omm* 

rtb^ft«j^^ftoTV^T>b<tV\ fcfcU 
[HBoffl*4K»] 

[Ell] «5Kofltf«%Stt«o>«ift«r^i-|«rffiH"e«> 

So 

[B2] (a) »««<0««tt^Sjft«(OS»«|]t«r^ 

i-^wrBnH, (b) n (a) <DA-Ammmmx$>z> 0 

[B3] H2^*^ie*^tt*tt^««o»rti«H4Sr 
[H4] ^Wco-lllfiiJflgi^Sje^ftiSSiK*^* 

[05] (a) &m±<Dm&&m&&®<D*~xfr&& 
-rw-mmm. (b) n (a) <DB-Btmmw (skr 
b^^io^t®) x ( c ) « (a) (oc-cmmmm (* 
¥RB*r^c7)(gf®) TfeSo 

[me] t^*^®^^S«SJcj;9^--^flcsSB60jp: 



-5- 



(6) 



[0 7] «*wSiJftjB*«5S*tt»JcJ:9 4r-^ff|S» 

S§ <D >T - J* & WffiH -5 o 

[0 9] m±.<Dm%&&&&&iz&\^Tmm&<Dtt&& 

[110] ttJfcOjaWttSgftS^^JgW^jBWKiSg /0 3 2b Affi 



2000-32594 



70 



[012] (a) tt^JSW^JttlllftJKffilciajBWa 

^*«)fl|Jl*rS%1-3Ft|HH, (b) Mt 
(a) OE-EiRISrffiiaT-fcS. 

[013] H±0^-^ff«rffl^fcjB*ifi5Saifi*<^» 

1 4r— -x< 
3 2a 



[011] *«9]aje«tt)&&tt«0« *¥Rl*lfli 



2 «f>a<ffl 

3 5 JEttfittX?- 



[0 1] 



[02] 




(a) 




( b) 



13- 
15- 



s s \ S: 



r 

14 



-12 



90 




[04] 



Q0' 




3532 ( 
32b 32a 32b 



-6- 



(7) 



2000-32594 



[15] [16] 




( C) 



33 -V. 
\ 
\ 



3 5 



FT 31 



32a 



34 



[08] 

D 



/ 



PL 



32b 32a 



-3 1 



/ 
/ 
7 



4_i 

_I T2 

if f 




-7- 



(8) 



2000 -32594 



[19] 



90 




80 




^ 70 




o 60 




5 JO 








30 




* 20 




10 




0 





0.1 0.2 0.3 0.4 

»R|gP©Jt55(L/R) 



[EI i o] 




32b 32a 32b 



-8- 



